Mechanism of antinephritic effect of proteinase inhibitors in experimental anti-GBM glomerulopathy.
We have previously documented amelioration of rat autologous anti-GBM nephritis with the antiproteolytic drugs epsilon-aminocaproic acid (EACA) and aprotinin, given from the day of induction or later in the course of disease. In the present study we investigated potential mechanisms of this effect by assessing interactions of the drugs with proteinase-dependent generation of superoxide anion in glomeruli, and their influence on both GBM degradation in vitro and activity of glomerular proteolytic enzymes. Release of O2- by enzymatically disrupted glomeruli, isolated from nephritic control or EACA/aprotinin-treated rats, was measured with the ferricytochrome reduction method and its activity was correlated with proteinuria and glomerular cellularity at the early phase of the disease. The hydroxyproline release assay was used to quantitate degradation of rat GBM in vitro by leukocyte proteinases stimulated by phorbol myristate acetate (PMA), in the presence or absence of EACA and aprotinin. Finally, the activities of elastase, cathepsins B and L, and plasmin, together with collagenase-like activity, were assessed fluorimetrically in homogenates of glomeruli isolated from control and antiproteolytic-drug-treated nephritic rats. EACA and aprotinin notably inhibited production of superoxide by nephritic glomeruli (by 47% and 66%, respectively), and this effect was not significantly correlated with proteinuria or glomerular hypercellularity at the early stage of disease. On the other hand, generation of O2- by glomeruli of untreated nephritic rats was notably correlated with total glomerular cell counts and numbers of macrophages infiltrating glomeruli. PMA-stimulated neutrophils and macrophages caused degradation of isolated rat GBM in vitro, markedly attenuated in the presence of EACA (P<0.0005) and, to a lesser extent, by addition of aprotinin (P<0.01). The activity of elastase was significantly reduced in glomeruli of nephritic rats treated with EACA or aprotinin (both P<0.001), while activities of remaining proteinases were not appreciably affected. The beneficial influence of proteinase inhibitors on rat anti-GBM disease may be due, at least in part, to abrogation of superoxide generation in nephritic glomeruli. EACA and aprotinin also have potential to interfere with digestion of GBM, and both these effects may be related to suppression of glomerular elastase.